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Abstract of JP9082932 
PROBLEM TO BE SOLVED: To provide 
a solid state image sensing element 
wherein durability of the element is 
remarkably improved when high electric 
field is applied, for realizing a stable solid 
state image sensing element of high 
sensitivity. 

SOLUTION: A photoelectric conversion 
film 103 which generates photoelectric 
charges and multiplies them and a 
transparent electrode film 1 04 are 
formed above a semiconductor 
integrated circuit board 101 for scanning 
wherein scanning elements which 
transfer photoelectric charges are 
integrated. A lead wire 105 for applying a 
voltage to the transparent electrode film 
is connected with the transparent 
electrode film in the outside 107 of an 
effective photoelectric conversion region. 
The outside 107 of the effective 
photoelectric conversion region is made 
to have a high withstand voltage, in order 
not to be broken down when an 
avalanche break down voltage is applied 
to the photoelectric conversion film of the 
effective photoelectric conversion region 
106. 
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tMl 0 3rtCtt, 1 . 4 5x10 s (V/cm) © 

30 a#*s*feb2.o 

[0 0 6 7] §#ffl-Ci&S±8BjSf!B®eilBll 0 4K:AM 
bfe^fi, >ts^«uiai 0 3 ft-eS?IE?L*r&£J5S-r 
5. 

[ o o 6 8 ] tt^e© * £±&mwmmm 1 o 4 ici® 

JR^ft, IE?L{±iii^SM 1 0 2 KIM**- **■£©!»*:* 
*>fl3«^8*jBC bfffc^m? IE?LMSr5EJ5K-rSo 
[0 0 6 9] C a ItitlWCIi, -*^6«^f© lOjg 
omffi&wmmmi 0 2CS*^ftSdi:{c:j5;i,©T, 
^S4A# < f -S - i: A^T* § 5 o 

40 [0070] *mmmx-\z. u - p^nusMffi-u 1 0 7 

tcfctf-S, gBSE*-Biira$ftS±S538WS88Bil 0 
SbTV^5^«^^^ml 0 3©W«E, HP*., U— 1»» 

i^jg^is^i 0 7©*m^^Ki 0 3mmi&mi,xi& 

Jg^Ml 0 3©T^ , c-7>i'i-/lx'f ^^*>>aBE.t 
#<^S<fca(c^-7-©^ii4KAb, Aftj^il 0 3 
C7M7Vi'x7V'f ^y->>SEitBiJ©^:#$©SBE 

*T-eiio-r s c £ifix & s j; -5 izt z. 

[0 0 7 1] dft^«tt)> *V^*iffif**Sf«bT»*C 
50 £ifiX%. ti^fcttlt«Ctt6a:^ttifiaHRK3!J:H<*« 
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[0 0 7 2] 3fe«g*fflll 0 3CHJiO-j-*«EE£ 

[0 0 7 3] [HJ£0iJ 2 ] 0 2 fcfc, *^B^©ftfe©»!i^l 
[0 0 7 4] X-mmmits S"J 3 > (Si) S«2 0 8 

±t, jt*iia**j«r*Mosffl^'f «s»^-iaB2 o 5 

^.fctfSfigS 2 0 6 £tf-bT, ft^afofrffi bfflOEBSKfi 10 
fi|2 0 3£EBU ^©±£#«£gUBt2 0 2 

fc±SBI TOjSB^»@M2 0 1 ttlbfeBftlM? 

[0075] #mmmm 2 0 4 a, gn*wi2 03^ 

STf SS&gJg-C&tK MOSS^-f y^[5]gS2 0 5fcfc, 

[0076] £fcs ai£«aift2 0 i izmm*mtu?z 
tz&coi)-\ ! mm2 out. v-vm$mmffi&2 1 1 
•eaw«sut2o ic«»iB*n"cv>*. 20 

[0077] *nsE^j©H^a«^^fix sr x > 3 

> (Si) i«2 0 8 ±ic?6S[eIB§£:iIi5ft«S 2 0 35 
tMM2 0 4*T-Sr. »«©MOS, LSI7D 

[0 0 7 81 1W, M^2 0 2, ITOglSi 
@BI2 0 1 MRfettJMSJftU ««C 4 U-MMt2 0 
7S2WSSJK2 0 1 CtPV^w >^f5o 

[0 0 7 9] H 2 fc^-T 2 0 9 «D«Hft*»3t 

2 1lO«H*'J-t ! ««»««* 2 1 
00)<6H*«t>IHI«l«ti*^i4:fc"i"*. 30 

[0 0 8 0] #m£ilM2 0 2HU *ftI-bl/> (S 
e) 

'• ffij^2 0 9T-CDJKJP2 1 2(il /zmT-feS, 

[0 0 8 1] *fc* SBJ«®M2 01C145 VCtff 
*lMDbT3fcWM«lrtfc 1 • 4 5 x 1 0 6 (V/c 
m) ©«#£$g££-£5. 

[0 0 8 2] #Httfl|-etis »J-K«M«»«*2 1 1 
©#S£glI8l2 0 2tc£b3«##, #»3tt«^lWtt 
2 0 9©}fe«ggy8l2 0 2t£bSl#,t i>*>*JIK:« 

[0 0 8 3] U- K4MKIMUft2 1 1 T-(±, HXtttil 

203 #iag£ft-tv^v>©-c~> 3 > (si) 2 

0 8#i3B,§«Biffi|2 0 KDMfoMMtlZ*), 145 V© 

«£E4sb^«®m2o lcwia-rsciiitit), mum 

2 0 6, dttlfiJM 2 0 4, 2 0 2 

[0 0 8 4] mm 2 0 6 t»mmw§2 0 4t,tD , 

«4ft2 1 1 tt«^2 0 9 <fc!) )IJP##4>;*: 
[0 0 8 5]-ect% #SBK0STJ8U U — P4MttlM 50 
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i$,2 1 KD^tmmmm2 0 2©±C£?>fCll»3,um© 
«U*B-*tMaiUi2 1 4 4*Jit-5o 
[0 0 8 6] ZCDffi, 4>NMtt2 1 0©KJ»©S^-T5 

gp^-2 1 sswfefrc-rsjWR***. 

[0 0 8 7] *M«H*2 1 0<DmB<DM&irZ>®ft2 1 

S^&K 2 0 2 (Dttfltt«A%C 5 W«ffi#{£T bT b 
£■5. 

[0088] zzT-&, muntftmg.m&2 1 4£ns 

*-T4l»6:, tt*M£ttdMm2 0 9 fclWv** fc« 
fiz t ©B©E§8l£iim J; t> M bT*S**m©ffl 5 
*S<U EI2lc^-rJ:otc, »6*»fcBW#*<b-r* 

[0 0 8 9] Jf Uf?tf3fe«KiMK2 1 4©#ACJ;!)^ 
U - Kiftlfi&ttffttft 2 1 1 ©#*£gm 2 0 2 £#g£"T 
51SS1/4C3. 5xl0 6 (V/cm) WTt* 

[0090] z<D*gts<DnRx-&nt£s u— mmm* 

if^«££2 1 1 T-©m#JC«tS^S^^M2 0 2<D$m®. 

[0 0 9 1] .r©J;-5fc, *Safi«fcJ;ft«* IMIKHs 
L/> (S e) ^1 T0^BJ®fflR2 0 1 ©£?C$(.fcr^ 
V^!ft£ffl^fci*iir£% & (Au) &i»£;StS 

u-«82 0 7ffl*>fo^©fc ^ea^iiM2 

0 2CIMMtl/Sothlt^ y — K4MltiSl4K 
HM2 1 lfctt^«J|WJOto*CIfc#&V'>©-es U — 
K4HHfttlMWM2 1 1 C*3lt5*iM2 0 2©$gifi 
i&mfc «fc SMS**© nJ«6tt£**I * S . 

[0 0 9 2] fejs, *SQK0n?BU SEHt)«5^i]KCM 
OSM^SIHK^fflV^fcAs, ttfc&fcCCDSbfcSEIaltt 

[0 0 9 3] ttlT©SdK0ifi:43VtT6« 
3ilHlESi:b-rM0SS^ft[e]S&, C C D £&£Hft©^ 

[0094] imm 3 ] eb 3 «u **Bffi©ft©$ffi0i 
[0095] *mffimv>mtmymtt^T&, 4m 

K^U3> (Si) fc«(*fc-rS*«Mftilfcffl^T* 

«k :<d*ms''J3> (si) au mmmm2-(:m 

V^fc#aiHEl/> (Se) «t!3t)ffiflSH4©^T-Mtlfc*r 
[0 0 9 6] **9E^JT-(±, P§^>U3> (Si) -^^ 

a3o i©sBt:^8itneai«iii6&t.o*fiiafiS*Bfi£ 

U *S^it5iiJS©NMjlA : 'e>5&^iiilg««B3 0 2^E 
IU IlltitV-7ti3 0 3£iSilK©NM?ft3 
0 4TJ««M9CiS«!-r*. 

[0 0 9 7] 3 0 5&KW >*fii, 3 0 6(i 

^- YWm, 3 0 7 It— 8Mb 'J3> (Si0 2 ) 
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[0 0 9 8] d©±oCLT^SL£T r i&*tg<Da?a± 

^F-racJWbffJIKS'UaV (Si) 13 0 8, 
Pffi*im**YbKft'!r>f * (S i C) »?ttARUtJi 
3 0 9#>&&£JP;* 1 /im©*S^^3 lO^PEC 

[0 0 9 9]-£bT> IT0a93MMt3 1147^y 

3 1 1±C^;W1/ (Te) ^t*Sf«4filK3 1 2 
^tlU & (Au) HfrfefeSU— PM3 13^ 
«4«SM3 l 2 ><7-TS. io 

[0 10 0] g»£«SK3 1 2<DMffifEmtZ£-?X, 
& (Au) ttfr&fc* >;-]»#» 3 1 3©*>7V>^ 

BI3 1 o {c^*^£(WjnLfcfc£-c-fc> >^ 
a5^9-T-^S^^JK3 1 0©l^5fc«K<fcSBIflftii£&< 

[0 10 1] Ifctf^t, ^K-7-7jc^b^ftK'>U3 
> (Si) Jf308£5xlO s ( V/ c m) OMMW- 
£ EPiD X^mmm^M^. £ £> C i: # Rjfg i: & 5 « 

[0102] #f!3i5W4, ^H^glM3 1 0 ±©-3$C 20 
/J\S&iMM:«Mllt3 1 2*ISM*Si(£W"C*{K fit 

[0103] ^«^#aK3 i 2 it, mmmmm 

3 l 1 fc3fc*«tMt3 l 0i:eDlHlt:JKjsKbT4>J;<, * 
#«tt&SJK3 1 2fc& (Au) Mbfc&feSU— 1* 

agl^3 1 3(4, B1*S«S3 0 2 ^El^tlt ^S»#© 

*fe«£»IR3 1 0±C11LT*J:K 
[0104] [ggftftl 4 ] 04 J4, ##gBJ3©fl!l©ll«l#!i 
(Hlffi^J 4 ) 5 Hf£ffl^^©8tm«J?££^-r»r® 

30 

[0 10 5] *#afifi«CDH(*»«*?C*V>TI±^ mx 
ii4 0 1 &-?<Z>£ft|g|&£tiitiU aWE«lfi0!2 fc£< 

[0106] **a609T?Hu j£a!EI3»*IIU:fcs 
-feV> (Se) £$#£1-33fcS£&BI4 0 2 i:ITO 

a9§*ffiot 403 £^f£ u $ e. C, U — K ^^gi^ffl 

^4 0 4©@BJ§SMLtk:7S>Wt' (Te) *>£>5fe£>a»a 
ttMMU 0 5£i»J!U ft(Au)«*&a4'J-I f 
a»#&4 0 6 SWUSftHBU 0 SfctfVT^ >^-T5. 
[0 1 0 7] (S e) ttHMCK. t)^KbS 40 

V>fc«MWttt{*flBt4 0 5i4, SSftjffiJSlTT^Htl 
& & It *U4 & 6 & V ^ 

[0108] *^6E^J-C-(is m&£Eifi*% < tttfEWffi^ 
^T?^b-*-rvv»»TJ**y;WI/ (Te) £fflV>X 
v^©Tn *«ttfiWJK4 0 5cW^«®WtTJIIi©aW 

[0109] 3=^ <fe<o*eaffa**sv^*m-c»*7'> 

5^> (Sb) s ® (Pb) £fc(4ffigG (Zn) 
^.rhfepItgTSSo 50 
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[oiio] imam 5 1 si 5 «4, **Bffi®flii<z>&n.OT 
(His^j 5 ) t? & s HteJt&si? ©«&« bs^-tbs® 

[0111] #HaS60!ll4> NSh> >; 3 > (Si) 
5 0 l©-#©®CI*Bli>teS*tBSfe-33£*®»feJ& 
JESU ffe©SfciiGaJ8©PSUg*e>&S!ffl3S®£5 0 2 
fcEKU 0 2 i:V— *SSI5 0 3&iS«K 

5. 

[0112] c 5 0 5 {4 H W >WS, 5 0 6 (4 

£*— h«S> 5 0 7 J4— »fbS'>J:3> (Si0 2 ) 

ttzy-vimmxibZo 

[0113] c©<t 5 c ut#SbfeTii«©ai± 

ir v -feU/flsfc* (As 2 Se 3 ) 1, ^nft-bl/V (S 
e) £4t>\ n^Yb-feU^A (Ce0 2 ) IE?L£A 
RUtJB*&&*J|tS 1 ,um©)ti^M5 0 8 

[0114] ^lt, nmnbnimmM6 1 

$J#S£&$WWS5#5 0 9±£ s SfetC, m$2um. 
©if Utf tf-fe V > (Se)1510 ££&£3$*8;Tif b 

[0 115] £©*f UtW"fe^> (S e) I510§1 

jttsishu ««3is«*aMW«5 1 1 btit 

-$r2><DX-$b%&-, ^©l^e^vx^h©**©^^® 

ti^C, rt^iP^MJP^^b^-ixtdt^f So 
[0 116]*«fcx IT0»II8«B«5 1 2, sltV? 8 
-f >^s> h 5 1 3 SMU ^ (Au) liP^SSU 
- F2»i^5 1 4^7l>^ bC#>r-f 

[0117] mmmmz tp)b4-5c> ^s@jg5 

12C14 5 VWSJE4EPA0U ^«^ilM5 0 8 
1 . 4 5x10 s (V/cm) CDM#* s 93iD^nT 
ti. spy^-f Y 5 1 3T©Jlf4, iiUt^-feU 

> (Se) JitJ:t)-e6DK»*«*«a£«Ull©3flSS:)te-p 
TVn£©T-s f ^T'OWte»5.xl 0 6 (V/cm) 

8 M©^«ft«K«t SK^tfB&Jt^nS . 
[0 118] *Slffi^J(4. ^S^ilK5 0 8±©-gPC 
^bttttJf t), ffiBfC-f^S-f^S©^ 

[0 119] JtUfltJi©*WkbT, *^S^JT(4s 
^»K-feU> (Se) SrffiV^fe^, 4t)W^tt©l^VN-fe 
lx>-fbb^ (As 2 Se 3 ) , ^bT>^^> (Sb 
2 S 3 ) tfO*WW hS^aH^^fltftfflV^-CfeA 

[0120] 3t«^i^5 0 8 fclHSiKJil±Offi 

[012 i] eaeuu *njE^j©^0yr-fesafrjs^ 
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5 0 8 tt#&fttt£aiMtt<D*£J&ffi 

u *©±tai©wa.ttfc*A^*tt*5 i 5 *mm-fz> 

[0122] immm 6 ] m 7 it, *$8®<Dfc<omsm 
(mam 6 ) t- & a @#«^?©w£«j&£^?-0r® 

[0 1 2 3] *m&MX'&. NS^>'J3> (Si) 

a7oi©sb^ mtzmmmihrnt notes mit 

SS^e.«:SB^«S7 0 2£BS@f So 10 
[0 12 4] dCDid{CbT^S{LfcT%a«cD*B± 
fc, -fel/XbtJU (As 2 Se 3 ) #JIK-blx> (S 
e) ^;W1/ (Te) 4 10%h--7Ufe#ia-feU 

> (Se)I, -^b-fe'J^A (Ce0 2 ) IE 

[0 12 5] ;;t\ ^;WI/ (Te) \*-7mi±. m& 

[0126] mm^m^mmi o 4 ©^a^gygt 7 0 

3±CI TOj8«§@ffl&7 0 5SXA'^'J>^I 20 

[0127] m$ 3jum<Dtm (As) £5% 

F-7"bfc#ilff-feV> (Se) *pe>>fcSitUtfW-B7 
0 6£ITOjSHJ!«^7 0 5©— S8Ltfr& ITOSiS 

*siK7 0 5©»^7 o 7 ±izfrtfxn&mmmx- 

[0 1 2 8] ittv *£0. 2^m©HtSS7 i ;Wl/ 
(Te) ]«7 0 8ftITO»ll8«!K7 0 5©-S«±* 

kmutvmi o 6©±cwttMu H7tc^bfc 

ffiit-^ (Au) «a»&fe*y-l*ilWR7 0 9 ^aimS 30 
(Te) JS7 0 8W>f-f>^t5, 
[0129]^ (Au) tt*»&fe3y — 1**M17 0 9© 

MESMSK7 0 4 >ir^ >4W9ftt3S«-fc«ftTV^ 
5©T% *»3fe«^l««7 0 4®|ftC:Str^AK^l/ 

> (Se) *>£&3#*^gUBI7 0 3-£, MtCWM T 

ommmmm7 o 5 fcttffl<s©«»*> 

[0 1 3 0] & (Au) 'J- I*** 7 0 9£ 40 

« UTSBjmHM7 0 5 fcifo 1 5 0 VCSBESEPin U 
^5*^^K7 0 3{C1. 4 8 x 1 0 s (V/cm) ©A 

c i 5 m 5 > x.i§mmMt. d s . 

[0131] >^ffimT©ttb^(j-jg7 0 6 

tfc ^©B»#^S^f&JBI7 0 3©H{gScfcoT^S© 
-£©Ji©«#M±ifa 5 x 1 0 s (V/cm) t*T*^ 
SJ^tlTVN5©T-> jH>5*-f >^©mK<5J^*>©iS«# 
#*bT4>*iT©3fe«*lftK7 0 3©fgig?g«C«fcS 
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[0 13 2] Sfcv tfUtf{*S7 0 6£(±5%©fc3? 
(As) #K-:/;*;HT^S©Tn 3fe«^glJ@l7 0 3 «fc 

[0133] *?QE0gtiU HUfBUJEfiai 2 -^^00 5 © «fc 

at, tiu*w-jii* ys&0--e©ej£j&*fc«fcsif«E 

n SfBHGnW* < W»fcfHHT? & 5 - £ -x » V&ftX 

[0 13 4] PHstt&MlO 6(DUnt bTiCT-ttt 
m (As) *K-7"bfc^ii«-bU> (Se) fcffl^fc 
J:t)WAtt©i«V^VWbtJU (As 2 Se 3 ) % SK 
fl37>*-*> (Sb 2 S 3 ) ^©*;b3^^--f hJMHM 

[0135] sfc, 7 o 3 hmmm&jL<Di& 

mm* &%fr^i%Mx-Mmw-&ttux'&fttz*tiX' % 

[0136] tf bttttJl 7 0 6 tfittI7 0 8lt 3g 

[0137] [^SE0S 7 ] H 8 te, *^B^©fte©Hffl|^J 
7 ) T*fe 3 @frffl^^©«lBS«^&^1-»f® 

[0 13 8] #SUB0!IT?ti % S ^ */')3> (Si) •> 
0 l±tjtaiEEI»» 3>*^ MR 8 0 2„ 2kVB 
^118 0 3 *JBJ5E-T*. 
[0 13 9] "T% 8 0 4ii s ^$4^m©-®<b^> 

u n > ( s i o 2 ) mmmx-$> t> , 8 o 3 * 

s^,e<3 ^-sg-r 5 fe »©* ©t- s . 

[0 14 0] lum(D4mm±l'> (Se) 

*s^tt-5^«^iiM8 0 5 itrnm-rzo 
[0141] ^s^iijK8 0 5 <Dmm±. mtmmm* 

[oi42]^it, v-fmmmw&sioazmvi 

tSI8 0 6 ±{C^S|47 i ;i/;i/ (Te) R8 0 7^?,* 

U - 8 0 8 S:^Stt^;Wl/ (T e) 18 0 7 

[0 14 3] 4mffl®Bfm£X?&ftMik:ttft3'e- 
'>Ur3> (Si) >>x;\8 0 1, Wmmm 
8 0 3, *5«tl>\ 3>^^ bU8 0 2tt, 7— ^«{4*> 

[0 14 4] *»K-fel/> (Se) 

#«^g!l8lF<3 8 0 5 Tf«flflt«3!iftft»^***fci&, 
SB^«S8MtC 1 4 5 V©ltffi&EPJjp-r5„ 

[0 14 5] ^»5tS^«lfH«8 0 9©M^« 

«8 0 3fca?8«ffiBt8 0 6i:<D|ffl©^«|(-feV> (S 

e) %mfct-tzftm$£mmft8 o sick, 1. 4 5x 

1 0 6 (V/cm) ©iSSS^tfeUDSJxS^ti^tt 1 0 
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[0 14 6] Z<Dt ^ tfV^-f yy^v b 8 O7T0 
j3BJ3BfflK8 0 6i:i'';3> (Si) OU© 
iCtil 45 V©«ffiA s ffliD^nSo 

[0147] Z(D&frtes m$ 1 /zm©:ftm^8lJgt8 0 
5, rJWb«>«j3> (Si0 2 ) MIM 8 0 4 © -flMt 

[0148] ytm&mms 0 5©««*r*tt***MW 

(Se) ^ &ISS8 0 4©*m-e**^»fci' 

1) 3> (S i 0 2 ) O^S*^^n^ix6 . 3, 3. 9 10 
4:bT#Ji©**feJWI<&'5i^ 'J-FIHWMWS 

1 0 OftttXiMR 8 0 5 95#lc WiO Six* SfMfttil 3 . 
4x10 s (V/cm) 

[0 14 9] C©£-5£, ^Vnv H 80 7T 

©3fc«ggHK8 0 5©«HU±l/4tlTK:«*I*iX*. 
[0 15 0] Uf;#oT, #>7*-f >^@m{-M^*© 

bt*K *£-e©#«£gyg8 o 5©*&ft® 

[0151] *J||K0i*CtiU — BMb-> U 3 > ( S i 20 

0 2 ) *feifjf 8 0 4©jKff$JtlSiaC)CJ*< bTV^d fc 

[0152] [3dfi0| 8 ] H 9 ttx **lfl©flb©3aK0S 
(HJEfiJ 8 ) -C» 5 H#ffi&fB^©»S*J&£^-r#ra 

[0153] *mmmx-i*, Nf<> y a > (sd ^ 
/\9 o loasKMosssjeaEiHiBk *b£{s^mi&»3 

?>{:gHDIilI9 0 2±C^iS-fel/> (Se) * 
S#fc*-S3fc«aaMJl 9 0 3 £«Jf bfc#J&©H<**tlfc 30 

[0154] $fc^\ NS-> U 3 > (Si) 901 

©sb«c, $s«3&km stmt %sw.*)&xmm 

J&SMSflS«l9 0 2 &Eg-*-S. 
[0 15 5] fcgafitPttfHU $%3fett£&ffitt9 0 8© 
Jil^© 'J - K JMBtSffiffttS 9 0 9 (c S % jSIESMBI 
9 0 5fcW*n-r*«£E*^*-r*fcK>0«EEift*aiSlft8E 
art-ifflWOT*©^ U a > (Si) 901C, 
JP£ 4vm<D-m<bis 'J 3 > ( S i 0 2 ) fefltJi 9 0 4 40 

[0 15 6] ttf|9 0 4Hu *S^glM9 0 3 2:1341 

S*9 0 3±!3fcjey*£*§< L.T*<. 
[0 15 7] £©«fc5CbTfHHbfcT*aHR©SlH± 
fc, tl/>ftb« (As 2 Se 3 ) Jl> ^»HHsV> (S 
e) Jf, y/Wl/ (Te) SI 0%K-7*bfc^SS-feV 
> (Se) Ji^iifnBMb-feU *A (Ce0 2 ) 2IE?L 
aLWHltJi*&feS*3 1 //m©«j|19 0 3« 
ffilK*tt-C»jEft-rs. 50 
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[0 15 8] #m^glJ8£9 0 3±CITO3IfilM9 

o 5 * * y >^ac-cjgj«-r 

[0 15 9] JP£0. 2 y um©#«47 i ;Wt/ 

(Te) i9 o 6&i Tommmmm9o 5©-sg±c 

J&J&U 0 9 tc^-rttfiT-^ (Au) K 
WH19 0 l*i&W&T)\s)\> (Te) 190 6*>&£5* 

[0 16 0] £©H«*««K?**KfclWfc3**i:S 
Cfcfc, ^JlK-bU> (Se) fcettfc-f 3#S§£&M9 

0 5C1 4 5 V©«E*Wia1-So 
[0161] tS^ ^«J^S^SI««9 0 8©H^m 
«9 0 2i:SqiflHHR9 0 5 2:©n©ffAK-bl/> (S 
e) 4S»J:n*i^I9 10{:fi, 1. 45x1 

o 6 (v/cm) ©ss^tfeiin^nm^Ji^a: i o^ 

[0162] u - Ymm&m&s o 9 -cbu % 
ngmms 0 3 h-^b-> y 3 > ( s i o 2 ) «fi^» 9 

0 4fc©H©«EH9 1 1C1 4 5 Vtf5IJn^ns©T-s 
«E«3feS£ifclSI9 0 3 4:— gMb*> U 3 > (S i 0 2 ) 
iiM9 0 4t:M$tl5. 

[0163] #«fg&J8l 9 0 3 ©S#*t&T-«&S#ffiS 
(Se) t|ftltJi9 0 4©«»-e*«— BWbS/'J 

n> (sio 2 ) (Dmrnm^ti^ne . 3, 3. 9t 

bT&Jf ©«#& JlSf St, U - P«IS&IMtt* 9 0 
9©^®^^9 0 3^#£W;&n£ft5«l^fcfc#<J3. 4 

x 1 o 6 (v/cm) , zawh'>U3> (s i o 2 ) mm 

Ji9 0 4»^lC9Jin*n*«IWi*J5. 5xlO e (V 
/cm) £&5<, 
[0 16 4] lOi^C, #«tt^;WU (Te) JK9 0 
6T©#«aEiMK9 0 3©«flWtt«*ft*©Tf, 
5 s ^>^tt»fCM**©a(i* J *?£UTt>, ^Z.T'<D]f£ 

&T'%, *>t4 >7ffim<DwimE.it%im&wim9 o 3 

[0 16 5] ^mmmx-lt, J5^4/zm©z:®Yb^U3 
> (Si0 2 ) SMtH9 0 4mifc^ CT^-Ji, 3te 
«^ilK9 0 3©SJrGfil©3fg©^§^©ffiJn;ffiS*-r 
S/P$ 1 /zm©]gffiift»*^fc D 

[0166] ^©a-grtt, 145 V©Sffi#^«^g|Jg 
9 0 3 i:iSffi*TiJlt^iE$tU «^9 0 9©#«£&M 

903 t»^-r 5«im± 1 /4 izmmtsti, ms.^m. 
<DmmmmT'<Dftm&m&9 0 3©^«fi«K:j:sM5S 

[0167] immm 9 ] 0 1 0 *^Bj©fi©nss 

01 (*SIB«9) -efeSH<*«^ffS?©miiiS«lfig&^fWi 
HET-fe <3 > 0 1 1 B 1 0 fc^i-HtWt&fR^fc:* 

vnt, ^s^«yss*ji-rsfeiHu©«*ii]K*«s±* i 
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6JRfcfcS©*W6BI"eas. 

[0168] ^ms&mx-^ mo smm&®mms.t b 

T, ^'Jn> (Si) 1 l±CMOSS^-f y^- 

*2«7GWfcJKriiU -»fb^U3> (Si0 2 ) ffili 
1124^ LTHf!i«S 1 3 , 1 3 

zfi-mmmm i ^actmhui i 3 tM^mm^m^ 
[oi69] naws i 3 tm-mommmm 1 3 ©p 

£fe^;h.£>©TJC*gfifJf 1 2ft^bTBUO««l 9£7£ 

[0170] ens ©ma:, tt&©Bttat**?2:i5i 
[o 1 7 i] £©7£6ie]B&*ig±tc. imw*i>> (S 

e) Um©^ii2 0, ITO 

mmmmm2 uaiu sssi 7©±;*r©«f!BS«si8i 

2 l±tAlK2 2*«WIU *®A1R2 2K^ (A 
u) |fb&»&fc4tf-l«SM*2 3*#>7*-f 
[0 17 2] *gdB«fc*V^"T, ^«!I2 0©*jI 20 

[0 17 3] £©BfMMMt?*XIBK:ftft3'tt«2:& 
Cfis jmW±V> (Se) £Steh-r£#e^glIR2 

ortT««r*«fsswi*»****fc«)x aqa«sjK2 1 
c 1 4 8 v©«£E*9J*nu mmmmi 3 &aai ec 
&3v, mmi 7ttti o o v, hi 9{c(i3v©m 

[0 17 4]t5fc, ««3tt«*il«W2 4©HSt«£ 

1 3£9HttM2 lfc©ncD*HM(-fel'> (Se) ft 
^tSM^Hi2 0C^ 1. 4 5x1 0 s (V 30 
/cm) ©iWtHWffl&DSi'U SW«BIK2 l£jg©b 

its. 

[0 17 5] & (Au) U-Hi(M»2 
3©tf >^@3fT©^S^iSJK2 0CI1 0(f© 

2 5©®m-t-tts «a i 7 tcqwo^ftfc i o o v©mjE 

£<fc »J> SlftfJgfU^tV «)5xl0 6 (V/cm) £ 
fcoT*»K #>5V >^«3f tfiMf b 

[0176] mi 6tiia««Mi 3 trnmonzteiT 

V^S©TfU--*WS©$5£ttfc<, *fcffl!19£«fco 
TS8I1 7 CBMHSftTV^ 1 0 0 V©WEfcJ;4«a 
^©fSWftJBKbT^*. 
[0177] &inte 1 8 ©ffiirGfitt, «& 1 6 1 
7©M©'J-^«Mt«fc5, SBfSfc, 

[0178] *9mmz. %M®&&mis 

K2 0CDf^*xeftflMEOf^«*»i:SS|t!WI©^iS"C 50 
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frarc & 5 1 v^«ijjk«i« s o 

[0179] imm 10] B 1 2 UU *$Bl»©flfe©§* 

mm (m.nmi o) ^&£Hf«sf^?©mB&«iJ5K&^ 

tlSfSElT-feS. 

[0180] *m&m&s J/')a> (Si) 4 1 

OlICMOSiU'f y^-**«flSb&*aBilRK *® 

cfi^wn t) ffl©®i»«® 4 2 * *ve*t-}fc7ci$c 

SJ8IU S6C«B©lM«Mi4 2±S:WWt-fcl/> 
(Se) «9ff:2:^-«3«miHR4 3««Wbfe«lJtt® 

[0181] £aaaiHHKi& buib^ss0>j 8 1 pic £-5 

NS->'J3> (Si) r>ai/N4 l©»BCttBi!)« 

m&t>-k?>mmw&4 2%ms\s&mf&x\ haws 4 

2 £j&EEIftttx W»K©PSi*4 4 7?«»fl«jK»«!U 

[0 1 8 2] ^HJg^JT-fc^ $?>(:NSi/U3> (S 
i) ->^n4 l©H^Sfi|4 2t|ll— ®©®|RSfi|4 2 
©BD©»;-K*M«*WWW5 2C, NSJ14 5, i» 
4 6, P+I4 7*fei&:5pinI61*»)*l/T* 

<o 

[0 18 3] £©J;3fcbTf£«b&TJfc««©3HB± 
fc N -fei/Wbfc* (As 2 Se 3 ) *MMrtel/> (S 
e) OMb-b'J^A (Ce0 2 ) IE?L&AIEltJf A> 
1 //m©#«^gUK4 3 I TOiBMffli 
4 8SBJ«f *. 

[0 18 4] *6lC*«tty;Wl/ (Te) JK4 9#>£& 
5#>f-f>^b'SIT0 SWttffiJK 4 8 ©-J$± 
fcJBtftU agmS^^Wl/ (Te) I4 9±C^ (Au) 

[0185]* (Au) 'J- Ki*«5 0©* 

g.mBM5 1 i:7}f >^-f >^fi[j?rttas#fc:«ftTV^© 
T, #»3t««»««5 l©«WC»V^»K-fel/> (S 
e) 5&»&JS:*3t«S61jiK4 3CttW©«»*-*it*C 

[0 1 8 6] * (Au) «»&«:«<;-P«|5 0«l 
UT®E«iiJjl4 8 C 1 4 5 V©*ffife9MiDU 
•KUkMIS 1 ©^«^«IM4 8 1 1 . 4 5 x 1 0 
e (v/cm) ©is«*#in*.&ft*i:, 4M»^m 

[0 18 7] NMJ14 5C{i5 0 V*»i?> 1 0 0 V 

©ftj£©«jE£lWJDU P+I4 7tl±3V©3iff5 
SliDbT, ping^|Si;W7^ttiCt5. 

[0 188] COi:t, p i ng^Jf© H-^ttki 
JPSS^JBWTTW ^^ , ''i'>b«:v^J:3^c:ffi^bT43 
^> NS14 5tEpiD$nTV>S«ff©«^SiH^««i 
4 2M^^CS{^^'5:V^<t^t1-So 
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[0 18 9] NS14 5£1 0 OVCtWt 

NSJ14 5 tmBMMMm* 8 fc©ia©«tegB:4 5 VT 
fc D 'J - K«MffilftflMi 5 2 ©3fcS£&18l 4 3 ©*#« 
0 . 4 5x10 s (V/cm) t^fO^^T V>€>©T*. 

©^m^glJgU 3©fgjgWg£«fc3J^ll£l»±-rsC 

[0190] [%8E0i 1 1 ] H 1 3 ttx *^B^|Oflb©^ 

H14Bv §13C^tR-SHOA 10 

[0191] *gdS«TJttx 'J - 1 CI 

[0 19 2] j&EfflfiMHfLklcmi/tmOftM-tsI'' 
> (Se) Ji*>&&S3fe*IEiW*6 2fcr:BWb*yi>A 

(Ce0 2 ) IE?U£APfilhJS6 *6fc, * 

flUS^Wl/ (Te) JJI6 4^e>*i,^>v ; -<>^-/^>> H 
& I TOjSB^«MM6 5CD-*»±C?KJ5KU SSlttr;!' 20 
;i/ (Te) 16 4±(C^ (Au) U—l**« 

6 6 s/io^-r >y-ri>o 

[0193] xmmmx't&s v — fmttmmuMe 1 

©> fflSSSffi6 8tRl— H©^U3> (Si) 
tKt : -7 , ©PSi6 9£iS5$&KH-7'£DPMJg7 0* 

[0 19 4] c©SR^ft»f^-r*i:*fc:tt, jSQBttSDE 
65C148V, MiM6 8 2:mKl > -7(DPai 

7 o 1 3 v©aE^-en-eix9iint--5. 

[0 1 9 5] KWCP— 7®PSJ|7 OCtt, MK1* 30 
— 7^PSUifcSMKS;h.TV>SAltfffi7 2 (H14C 

[0 19 6] :©t§, £3!tffiS&&^7 WK'mt 
'WR6 2K:ttl. 45xl0 6 (V/cm) ©itsmifi* 

[0197] & (au) mtnotez v-vmue 
01 4©/n*> Kfltjtjc^-raip-ffi^tcjfes. 

[0198] 014 CjjVr.fc-5 C, 5 fcH 40 

JMEK— :7©PSUi7 0©HK: 1 4 5VCDlffiiA 5 4 
IX «ftt*3fett£!fe9(6 2 iiffiiSS V- 7 (DP mm 6 9 

^gUgt6 2gi5^-©S#©^^(i> *»^S^illI^7 1 
©#«^£lM 6 2 ©S^J; 5 /J\$ < fc 3 o 
[0 19 9] iot, £ (Au) **&fe*y-H*» 

S. 50 
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[0200] iS$ftK F-rtDPfflji 7 o fct, i&m& k- 
7"©psji6 9cj£* | 52»ai#x mmmm<D$>%^%} 

bfctf-at* tt»3ft*«JMm7 li:^ (Au)S*c, 
&S>;— P*lt6 6©#>tV >^S/ilr£5fc»-fc«H*- 

P-:T<DPSUi7 0Bt&< UTfeAv^. 
[0 2 0 1] [fHS£0!l 1 2 ] 0 1 5 its #S8B£©ffe©fl 
S6#|J G&Kftll 2) ■£fc5B*«t«3fc^©miie«lf£&^ 

[0 2 0 2] 016, :|3«fclF, B17tt, 015 C3%f 

p-Qim©«ffi^, #£1^ «#WMr*jjv*-isre» 

5. 

[0 2 0 3] *SSJS^J«±s S^U 3 > (Si) «^^^ 8 1 

TcfcjfcEWU *6CaiB©BI*«B8 2±Cfli*l/4 
mC^IItV^ (Se) Zftm&Wim 8 3 

i:> (Se) CLiF£0. 

fcJPS 1 5 0 nm<DIE?UMUi 8 8 £»lg«aiR8 4 £ 

[0 2 0 4] jESUKKM* 8BU j893fHUK8 4i»»£>© 

[0 2 0 5] £tz, SSffiBW 
8 4±©#tttr^ (Te) 18 6a»£>£3tf 

#«£5 l ;WI/ (T e) ®|8 6 icjg 

e«»r8 4c«E*q3jnr*&«>cD& (au) m&*> 
y- vwma 5 *H&KSfts. 

[0 2 0 6] $S>fc, #fQ£0!lT-yu #*Mttt*Sfe«ftt 
*«45 l ;Wl' (Te) I8 64>&4**>T<f> 

y;t?» b-©T2;©#s£ifcj8i8 3(Dmmmmm8 4m 

#fiJ(-feV> (Se) fc^Wb'J^A (LiF) 
SO. 5%h'-7-bfciE?L«^»8 7 4l9;(tSo 
[0 2 0 7] £©IE?Lffl&J18 7 {4, lEJLfflJKS 8 8 J; 

bT<^5o 

[0 2 0 8] iE?LfflmS8 714, jift£IE?L#ifiE*i,iitr 

its iE<D&mm,ffimKiteZo 
[0209] mBMmmms 4c 1 4 5 v(Dm8.*wiuT 
j&mmmm8 4k^ya> (si) ^si* 

4^11^11^8 2©^tS^A s EPiD^nSo 
[0210] ^©i: 015 (c^t-P - QK©«tt^- 

1 64341^01 7{C^-T«t-5t:*5. 

[021 1 ] mmmmm8 4©kt©e?lmismi*i 8 7 
■chu mmti/i ojwTCjssjsns©^ SE«ii& 
mvmffiffimx- ©^sssim 8 3 ©«sii:5fi«c «t « 
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[0 2 12] bfe^t, #BB1WB8 3£3fe4H:BV> 

[0213] [lHJgfll 1 3 ] H 1 8 tt, *^0^©ffe©^ 
dS^J (BBftll 3) T-&3@te««fit^©l$iB&1SiE££^ 

[0214] *^E^jT-ttx mmmmm 9 1 n b «t -5 io 

Us (Si) *iA±9 1CM0S^yf 

8 2 ftziifcTEWCEJU U 3&£BBBB8 2±C#A 

K-fei^> (se) &®»tirzytmmwim9 2 trnBMm 
mm 9 3 &bb Lfe«j5go@{«tifesSiF'r-fe5 . 

[0 2 15] ::f, *i^ill9 2©*3tBu MSB 
Jg0!l6i:l3]bT-;&5. 

[0 2 16] #B«0!T?B:* S8H8S88BI9 3 ©#£&#« 
^fflmt^ (Au) M9 4«MU /t*4r— 3>9 
5CBB6lxT**3d»»0 6Cfl-tt&& (Au) BU> 20 
^9 7^ (Au) M9 4fcBSWSK:i!l«-r*J:-5fctt 

[0 2 17] CffliittWix 8BkEtt»^©-C«3II 

mfigjg 9 3 ^ng&jK 9 2 \zmm^x. i»-t^<, 

8ra«ffiTWWBEE5bHST-*-5;:4:fc«fcSs 
[0 2 18] *£{&£*©**#& * (Au) icfctt* 

>^xr> (w) t-&£*\ 3W£©fc6*m©siBK:& 30 

(Au) SfcHtftOilttWft-3trfet©-C*9Tti 

[0219] [£»09 1 4 ] 0 1 9 & *S5Wi©flb©3S 
(MKM14) T-fe£H#ffi&5&?©Ml»S8tf£&^ 
•TKlBBB-e**. 

[0 2 2 0] *BB«K:43V>TUU MS§S®MM9 3± 
©^ (Au) B9 4*TJtiU MISMIMl 3fc^<|5]« 
fcttfi b fc BititBB? "C * 5 • 
[0 2 2 1] SBflMfSTBU & (Au) 19 4^ (A 
u) *U>^ 9 7©B*W9«3I* J: 40 
& (Au) JK9 4fc^ (Au) *U>^9 7CD»tt 

[0 2 2 2] *£B0!l©M£'CtiU ^(Au)I94t 
& (Au) IU^9 7itts £>-fb&ittgE£g3§4bT 

[0 2 2 3] *m&mx*&s ^(Au) I9 4t 

& (Au) BU>^9 7i:£ffl^T<^5*^ & (Au) 

jiifl^xtm-etttt&B 9 8 fc»ntt«Dfe4su©tm<offli 

[0 2 2 4] d©i-5fc1-ntfs «teS8UK9 3^S 50 
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Mtil^5uhft<, ®«§BfiiI8S9 3fc®E 
ft^rs&to©BEEiltfcB*ttM'?&, ttflMfflfC® 
BlEA s fiTtl.C ^«^&M©ii&*§5£tg&c 

[0 2 2 5] W±» ;*«iBSBifi«fc*^SJ*fW9fcK 
BJ3bfc#, *»GBBu miBBJK09CK^3*i*4>©TB: 
<©BH*JMBUfcv*«BTB**Hb#*£i: 

[0 2 2 6] 

*Bt*V^B^**t*ISUi©d*f«t 

f3©at5T-*So 
[0 2 2 7] ( 1 ) *»WC iWJ, JfeBKlMtCft^ 

^b^bb^u-kb***^* >^bfcffimT-©^ 

?©IBWtt*fcJ:a«dll*l»ll:bT. ft«£&Ml*!T-« 
W«flSaB56 s «^-r*«Jt©*&a:BI^**»3feB*l!l 
««rt©#BB»Bfcm&D**cfc#T!rBi:&S. 
[0 2 2 8] c*u:.fc»> % B?©Wa.tt**BCfiLt$ 

[0 2 2 9] ( 2 ) <ttl.«, #S£tfciSICEpai] 

-rsBEEftBascfcTJ* BB©N9££BBK:% 
ffiJE < a#?*- 3 c i: # qTIi * s . 

[0 2 3 0] (3) *«B8KJ:ntt, flEHEE&V^ffE: 
[HB©B#«Bil»] 

[01] *»ra©-IOK«l (Bttffll) -t-<&30#:»& 
B? ©B*Bja*5%-r KBBT* 5 . 

[0 2] *^BJ©fte©HJ£^J (lUSS^J 2 ) T-fe^a^a 
BB?©«B«*ft w-rtfBH-C * 3 o 

[0 3] *ftH®fe©£IEM (*JS^J3) T-feSiftl 

[0 4] 43B99©ft©£B0!l (JQIi4) n&&mttM 
BB?©«B*B****BBT**. 

[0 5] #$BBJ§©ffe©ilJE0!l 5 ) t-fe 5 BffcS 

BB?©«*BJ«* w-rtfffflHT! * * . 

[06] fuses 5 © &&0S t- ft 5 bobbb? <D®&m 

fi£^^1-«fS0T-fei>. 

[0 7] *«l»©4b©£fi£0l (£»0S6) 7?&SBttB 
BB^OBBBBS^rBBHTf**. 

[0 8] *^B§©ffe©H5S^J (BB0S7) -C&SBftB 

BB?©«*B***-rwBH-e**. 
[0 9] *»9!©flii©B«s«!i mmmz) •efesifta 

«B?©«l*BJSRftjS-r»f®HT?»*. 
[010] *£B©A©££ff (ftS60S9) T-;fc£@{* 
BBB?©««««*w-rKHH"C* * . 

[011] c^b<«»bb? k^t, %n. 

©«lB§0T-a&S. 



(14) 



4$g8¥ 9-8 2 9 3 2 



25 

tiai 3] *^©ffe©ii«i«?a (iwn i) -ease 

[Ell 4] 01 3C^-rR-SW©^'> K*a*^fflt 

:SEiT-&&o 

[iai 5] xmiotkommm (aasm 2) -e&sa 

[116] Ell 5C^-TP-Qra®Sti^*^t*Elt- 
[017] 01 5C^-rP-QBI©«*^S^'ri2T- 

<£> o 

[Ell 8] *%BiOffe0^66^J (HJfifJl 3) T-$>5@ 

(ttWfe*? o«ws«i^s^-r»ffflEi-efc 3 . 

[Ell 9] *|gg§<Dflb<Z)£AIB0l (£ME0il 4) T-feSH 

[020] ^CDH«:a^?O^RlEIT*fei.. 
[EI2 1] H2 0C^-rH<HHMt : FOWSBI"e**- 

1, 2 0, 43, 6 2, 8 3, 9 2, 1 0 3, 2 0 2, 
402, 310, 508, 703, 805, 903 — jfc 
2, 13, 42, 68, 82, 102, 20 
3, 302, 401, 502, 702, 803, 902 

-mmrnm, 3, 23, 50, 66, 85, 105, 2 

07, 313, 406, 514, 709, 808, 90 
7 — U— 4-;t^>^-<>3>K x 5, 10 1 

-7&6H]E§»g> 6, 8-v-vm$mmmm, 7, 9 

—M6«*lA«03if S^SB^-x 10, 21, 48, 65, 
84, 93, 104, 201, 311, 403, 51 
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2, 705, 806, 905 — SBSttffiRx 11,4 
1, 67, 81, 91, 208, 301, 501, 70 
1 , 8 0 1 , 9 0 l-J/iJ3> (Si) 1 2, 

2 0 6, 8 0 4, 9 0 4— team* 1 4, 2 0 4-#l 
3S£#*i-rsSfi«§*> 1 5, 8 0 2-o^^W, 1 
6, 17, 1 9-iE 1 2 2, 7 2-A 

im. 2 4, 5 1, 7 1, 1 0 6, 2 0 9, 5 1 1, 7 
04, 809, 908 -m%}ytng&$BM> 4 4,30 
4, 5 0 4-««K«DPS!3>** 4 5-Ni 
10 Jg, 4 6-iS % 4 7-P+l, 4 9, 6 4, 8 6, 3 
12, 405, 708, 807, 9 0 6-fM (T 
e) ^SttMv 52, 61, 107, 211, 404, 

810, 9 o 9 ->; - Ymm&mmzL 6 3 -lEJiax 
m±m, 6 9 -is.ms. Y-y<Dvmm. 7 0 -mast, y 

— y<DVmm> 8 7, 8 8 -IE?LJf«Sx 9 4— ^ (A 
u) Jjgv 9 5, 1 0 9-^9^-y, 9 9 
7-4 (Au) g'J>^ 9 8-I#m 108-tr 
^^tiff 3#«4K> 2 0 5-MSOS^ y-^g] 
Kk 2 1 0 -epM«* 2 1 4-»Uy-»t3t«S«W. 
20 2 1 5-BW©»t5H*, 3 0 3, 5 0 3— V— * 
3 0 5, 5 0 5 — KW>S8L 3 0 6, 5 0 6 
— y— hWM, 3 0 7, 5 0 7-y-hMl, 308 
■••*K-7 , 2«^»fJ' , J3> (Si) J!, 3 0 9- 

m.i L &xm±m, 5 1 <>•••*■ b«tMri/> (se) i, 

5 1 3— K 5 1 5-B^ttCf^ 
*«sk 5 0 9 -«&#«£«MgmgPfl\ 7 0 6 -A s 
*5%F-rb&#»K-fel'> (Se) 
ItJlv 7 1 0— tibM»S©*^«^lfe«^ffl!l0^y 

9 1 0 -m®?tm, : g.&mi&cr>?tm£wm. B 
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